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a recess. 



(43) Date of A Publication 29.01.2003 



(51) INT CL 7 

F16J 15/08 // E21B 33/03 

(52) UK CL (Edition V J 

F2B B1E 
E1FFJP 

(56) Documents Cited 
GB 2363829 A 



GB 2156918 A 



(58) Field of Search 

UK CL (Edition T ) E1F FJP, F2B 

INT CL 7 E21B 33/03 33/04, F16J 15/06 15/08 

Other: Online WPI, EPODOC, JAPIO 




At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 



2377976 



i 



GASKET WITH MULTIPLE SEALING SURFACES 
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This application claims priority from the provisional application Serial No 
60/302, 162. filed June 29, 2001 entitled "Gasket with Multiple Sealing Surfaces'-. 
4 Technical Field 
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The present invention relates in general to metal-to^ctal seals and h, 

6 particular to an improved gasket for sealing between a wellhead housing and a 

7 wellhead connector. " 



8 Description of the Prior A rt 
9 



In od and gas wellhead assemblies, tubular member axe connected end-to-end 
and sealed by a gasket or seal ring. 0„e type of seal ring, particularly used in subsea 
weUhcad assemblies, is of metal and has upper and lower fegs. A rib extends radially 
outward from a junction of the leg, Each leg has a conical sealing surface that 
engages a conical seat on one of the wellhead members. Tbe conical seating surface 
tsacontmuousconematextendsf^metipofmelegtomen^. The taper angle of 
the sealing surface is typically sKgntly different that the taper angle of tbe seat 
creating an interference metal-tcmetal sealing engagement A coating, such as a 
silver alloy, may be applied to the sealing surface to enhance seating 

This type of seal works well. However, improvements are desired in the 
abthty of the seal to seal against high pressure gas over long periods of time. 
20 Summary of the Invention 
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rne seal of this invention has two oppositely extending legs and a rib 
extending radially from the junetion of the legs. A pair of sealing bands axe located 
on at least one of the legs, Tbe sealing bands are separated by an a^arreces, One 
of the seating bands extends from the tip of the leg to the recess. Tbe other extends 
n Irom the no to the recess. 
26 
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Preferably, the bands are located in the same conical surface of revolution 
taper angle is slightly smaller relative to the axis of the seal ring, than the seat 
Th* causes greater contact pressure in the se .Kn fi band located adjacent the Up than 
the one next to the rib. a coating of morybdenum sulfide is applied to the sealing 
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bands in the preferred embodiment The re c«c w 

9 . J 1/16 lccess has *P«*d upper and lower edges 

and in the preferred embodiment, has a concave base. 

Preferably, both legs Wc identic, However, one version of the seal has , 
contingent seal leg in the event the conical seat o„ th. i . 

damaged Th, * ^ ,0Wer tubuJar me ^ '« 

damaged. The contingent seal leg has only a s.Wl* v , 

adia^t *u « y ele SeaIm 5 haad > «nd '» >s located 

adjacent the tip and separated by as support section n, 

mil . , support secnon. The conttngeat seal band is at a 

9 B ncf DescripHn n „f t)rxmn ? li 

■5 r* 3 is ■ • — ■ - * - - 



wnace 21 joins a transition surface 23 The ari.i , 

« less than me axial extent f • ^ ofs «o^ seal surface 21 

me a3ua ' 6X tent of pnmary seal surface 10 J„ a. r 

Transition • Ae P*^^ embodiment, 

rransmon surface 23 is a conical surface wt»t. . u 

A wellh, * ««fice with a lower edge mat joins bon, 13. 

A wellhead connector 25 wil, connect to wellhead housing 11 Wellhead 
connector 25 has a lower portionthat slides over the exterior „f ^ 

30 Wellhead c , m6et0t 2J has , w eXten0r of **** bousing 1 1. 

w wecior 25 has a locking member such as d OI ~ /„„, , 

31 moved into engagement witK^ , as dogs ( not shown) that are 

"^agenaent with grooves (not shown) fbrm/vi ^ «. 

"wwnj iormed on the exterior of wellhead 
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^ tt *«"l>ead connector 25 las a bore 33 that is coaxial wift bore J3 a 

M dec , , rf ^ housing I]. A access 37 is I«Ce4 ^ 

coaxial with wellhead connector htm ■*< a • , 

overbore 33. A conical seat or scaling surface 39 extends 

mJ. rr," 4j **** ^ « - «*- 

•^« fc--1Mfll- 2 5 

» loca* icreecs, 37 , „■» fc ^ ^ "» «- «*« 

IS wail3J « eocaeea Inwoad ftccn recess ourer 

» «. ^^P'^c-b^^re^WistocaM^^^ ' " 

« upper and lower edges of recess 49 are ten^ a. 

26 continuous curved surface J^.l ^ ^ " * 

27 fairly shallow, havmg a depth that is less than its width. 
Sea. rinfi 43 is 0 f metu and fc constructed so that its seal bands 45 47 

engage co„ icaJ surfac£s 39 a „ 19 . ^ ^ ' 

« vieldrng when wellhead connector 25 connects to wellhead housing 1, 
J-4 45, 47 and conical seats 39 and ] 9. 
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8 degrees 
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In the embodiments of Figs. , and 2, each seal band 45, 47 is at the same 

corneal angle relative to the axis of sea, ring 43 and on the same conical surfac of 

ration. This conical angle, however, is preferably slightly different ftom the 

angle of its seat 39 or ,9 so as t0 create more contact str«s on the first conical band 

45 than the second conical band 47. Referring to Figures 1 and 2, the angle 51 « 

-Her relative to the axis of seal ring 43 than the angles of seats 39 and 19 of 

wellhead members 25 and 11. SuitaWe angfes 51 are fa the range fro ra 22 to 45 
degrees. 

Refaring again to Fig. 3, the metal body of sea] ring 45 is prefer of high 
me*, aooh as . sttWm tlra , tovi ^ . ^ ^ ^ ^ „ J _ 

soa^. Although shown on locess 4». «ta coahog „ ^ 49 
sen,., „ sowing puip0se . ^ „ . ^ 

rxrr 58,1 " * 47 ■ • • •» ^ «— - 

™»* arto. btei ^ „ „ 

17 smooth surface finish. ««■ a very 

11 K ^ 4 ^^g^g^ 8 linto e , cnllhl , prinmyMa]slJficel!) 

1» "fwllheadlttusmglloeaimead.in.o.d. Seal -n. at k. 
2t . 5 oamegeo. Seal img 81 his an upper scls^ nut 

;° TOMm * e0tomWta *«ta»tataoalb«rfga aIld a s .o M .d S e a l 

» ~ - *"» * » >« WK 7* W kg has . suppo* ^ 85 
» oveeKiog prin™, soal sorfao. » Support ^ B „ 

dimension so that it does not torn* Thi*~ u • 

85 .I, efleo, and tottch prta^ sea, sufc ,,. but M , ^ „ aMe ^ 
29 seal s rf T ^ " *" "»« «*» «• ^ 

*" P< " ,ra ' *» «■ — i - ta* - • eontral portoo m te „ 
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cylindrical cm*****^^^ _ 

portion 91b is of creator h;^. a ^MCal. Central 

greater doctor than upper and lower portions 91a. 91 c n . 
provides a recessed or concave .W a- ^ 
^ concave .nner dieter «o assist in the flexibility of seal ring 

^ Stages. Tests have shown ^ a sea , 

constructed as above was ahV ♦ « 8 seaI 

^ having o^ZZ b ~ ^ 

deepwater subsea well instillations. ^ y 1inp0rtaat fcr 

While the invention has been - 

nngs designed for elastic deformation. 
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I. A metal seal, comprising: 

a ring having fust and sec<w ^ d , 
ov ,„ ,. „ * U3ltUD * m opposite directions and a rib 

extendmg nukally outward fiom a junction of the legs; 

* «dine soiftc to cactoriar portfcm of eaeh'or l^- 
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2. The seal according to claim 1, wherein one of th^ a . , 
the rib to the recess. and g. other of J T£ f — * — ^ 
« tBe^legtotherecess. ^ substontially ft. tip of 

12 

13 3. The seal according to claim 1. wherein the recess has UDCCr ^ , 

14 edges. ^ lower tapered 

15 

» IT « 10 chim 1 ■ •*■* ■* •* "« ^ ^ • *» to * M 

17 than a width of the recess. "mi is greater 

18 
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6. The sea, according to claim 1, wherein each of the bands is located in th 
conical surface of revolution. m Sarae 



7. The seal according to clam 1, wherein: 



a first one of the bands extends substantially fiom a tip of the &st leg- 
a second one of the bands extends substantially fiom the rib; and 
each of the bands is in c]ined at ^ ^ , 

selected to differ fiom a seat * n „u ^ ^ U 

C| uom 8 scat angle so as to cause cnaw «. 

one nf fl,p fm,*.*. . ^ contact Pressure in the first 

one of Ihe bands than the second one of the bands. 
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3 and separated firon the rib bv a ^ . 8 d n1) 



10. A metal seal, comprising: 



a ring having upper and lower legs extendi™ i„ M 

1 4 a second conical band on the nr^ t 

16 



17 



an annular recess located between *» « 

* tweea the ftts , and second conical bands. 



20 wjain or the second conical band 

12. The seal according to claim 10 wherein A.R , 

■—«.•.— — fc .^T — — — - 

13- The seal according to clain. 10, wherein: 

the first and second conical bands we located „♦ *. 
— conica, surface of revolution; and ^ ^ in «» 

*c conical angle is selected to differ ««« 

30 14. The seal according to claim 1 0 wherein 

3 1 edges and a concave base. 

ICC6SS nas upper and lower tapered 
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15. lineal according to claim 1 0 . whenan the lower leg ha, a contingent acal band 
extendmg from a tip of the lower leg toward the rib audsepamted ftom the rib by a 

support surface that is at a substantially different a„ g l e reUl tive to the contingent seal 
band. 

16. The seal according to claim 10. further comprising a coating on each of the bands 
of moh/denum sulfide. 
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16 18. A well assembly, comprising: 



1 7. The seal according to claim 10, further comprising: 

a third conical band on the lower leg extending uninterrupted from the rib a 
selected distance toward a tip of the lower leg; 

a fourth conical band on the lower leg extending uninterrupted from the tip of 
the lower leg toward the third conical band; and 

an annular recess located between the third and fourth conical bands. 



17 -pper tubular member having a rim and a conical seat ,ocated on an inner 

IS surface of the rim; 



20 Mificeofftenmoftheupperiubularna,,!^ 

» «* .f ,hc ^ ^ ^ ^ ^ 

* of iconic ta*-*,*..^^,,.^ 

28 toward the bp of the leg on which it is located; 

29 the recess being smaller in width than the conical bands and having tapered 

30 upper and lower edges; 

31 the conical bands being a, the same conical angfc and in Ore same ^ 
31 • sunace of revolution; 
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the corneal angle of fe conical bands being slightly smaller than a conical 
angle of each of the seats, rdative to an axis of the tubular members, so as to cause a 
greater contact pressure with the codca] band that begins at the tip than the conical 
band that begins at the rib. 

19. The seal according to claim 1 8, further comprising a coating on each of the 
conical bands of mplydcnum sulfide. 
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